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ELASTIC, HEAT AND MOISTURE 
RESISTANT BICOMPONENT AND 

BICONSTITUENT FIBERS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a divisional of application Ser. No. 
10/195,232 ?led Jul. 15, 2002, now US. Pat. No. 7,135,228, 
Which claims the bene?t of US. Provisional Application No. 
60/306,018, ?led Jul. 17, 2001. 

FIELD OF THE INVENTION 

This invention relates to elastic ?bers. In one aspect, the 
invention relates to elastic, heat and moisture resistant ?bers 
While in another aspect, the invention relates to elastic, heat 
and moisture resistant bicomponent orbiconstituent ?bers. In 
another aspect, the invention relates to such bicomponent and 
biconstituent ?bers having a core/ sheath construction. In yet 
another aspect, the invention relates to elastic, heat and mois 
ture resistant bicomponent or biconstituent ?bers in Which the 
polymer that forms the sheath is at least partially cross-linked 
and the polymer that forms the core is heat-settable. 

BACKGROUND OF THE INVENTION 

Materials With excellent stretchability and elasticity are 
needed to manufacture a variety of durable articles such as, 
for example, sport apparel and furniture upholstery. Stretch 
ability and elasticity are performance attributes that function 
to effectuate a closely conforming ?t to the body of the Wearer 
or to the frame of the item. Maintenance of the conforming ?t 
during repeated use, extensions and retractions at body tem 
peratures is very desirable. 
A material is typically characterized as elastic Where it has 

a high percent elastic recovery (that is, a loW percent perma 
nent set) after application of a biasing force. Ideally, elastic 
materials are characterized by a combination of three impor 
tant properties: a loW percent permanent set, a loW stress or 
load at strain, and a loW percent stress or load relaxation. That 
is, elastic materials are characterized as having the folloWing 
properties (1) a loW stress or load requirement to stretch the 
material, (2) no or loW relaxing of the stress or unloading once 
the material is stretched, and (3) complete or high recovery to 
original dimensions after the stretching, biasing or straining is 
discontinued. 

Spandex is a segmented polyurethane elastic material 
knoWn to exhibit nearly ideal elastic properties. HoWever, not 
only is spandex cost prohibitive for many applications, it also 
exhibits poor resistance to moisture at elevated temperature. 
This, in turn, compromises the ability to dye fabrics made 
from it using conventional aqueous dying processes. For 
example, the thermosol dying process is an aqueous process 
that employs temperatures in excess of 200 C. Fabrics made 
from spandex cannot Withstand the conditions of this process 
Without a diminution in their elastic properties and as such, 
fabrics made from spandex must be processed at a loWer 
temperature. This results in higher process costs and less 
uptake of dye into the fabric. 

Elastic materials comprising polyole?ns, e.g., polyethyl 
ene, polypropylene, polybutylene, etc., are knoWn. These 
include, among others, US. Pat. Nos. 4,425,393, 4,957,790, 
5,272,236, 5,278,272, 5,324,576, 5,380,810, 5,472,775, 
5,525,257, 5,858,885, 6,140,442 and 6,225,243 all ofWhich 
are incorporated herein by reference. These disclosures not 
Withstanding, hoWever, a present need exists for cost-effec 
tive elastic articles having good resistance to moisture at 
elevated temperatures. 
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SUMMARY OF THE INVENTION 

One embodiment of this invention is a ?ber having an 
exterior surface, the ?ber comprising at least tWo elastic poly 
mers, one polymer heat- settable and the other polymer heat 
resistant, the heat-resistant polymer comprising at least a 
portion of the exterior surface. 

Another embodiment of this invention is a bicomponent or 
biconstituent ?ber having an exterior surface, the ?ber com 
prising at least tWo elastic polymers, one polymer heat-set 
table and the other polymer heat-resistant, the heat-resistant 
polymer comprising at least a portion of the exterior surface. 
Preferably, the ?ber has a core/ sheath construction in Which 
the core comprises the heat-settable polymer and the sheath 
comprises the heat-resistant polymer. 

Another embodiment of this invention is a bicomponent or 
biconstituent ?ber of a core/ sheath construction in Which the 
core comprises a thermoplastic urethane (also knoWn as ther 
moplastic polyurethane) and the sheath comprises a homo 
geneously branched polyole?n. In a preferred embodiment, 
the homogeneously branched polyole?n is a homogeneously 
branched polyethylene, more preferably a homogeneously 
branched, substantially linear polyethylene. 

Another embodiment of this invention is a bicomponent or 
biconstituent ?ber of a core/ sheath construction in Which the 
polymer of the sheath has a gel content of greater than about 
30 percent. The gel content of the polymer is a measure of the 
degree to Which polymer is cross-linked, and a cross-linked 
polymer sheath contributes to maintaining the ?ber structural 
integrity under temperatures in excess of the melting tem 
perature of the sheath polymer. 

Another embodiment of the invention is a ?ber having an 
exterior surface, the ?ber comprising (a) at least tWo elastic 
polymers, one polymer a heat-settable elastic polymer, e.g., 
thermoplastic urethane, and the other polymer a heat-resis 
tant polyole?n, e.g., a polyethylene, the heat-resistant poly 
mer comprising at least a portion of the exterior surface, and 
(b) a compatibilizer. Preferably, the compatibilizer is a func 
tionalized ethylene polymer, more preferably an ethylene 
polymer containing at least one anhydride or acid group and 
even more preferably, an ethylene polymer in Which at least 
some of the anhydride or acid group are reacted With an 
amine. The use of a compatibilizer promotes the adhesion 
betWeen the core and sheath polymers of a bicomponent ?ber, 
and the adhesion betWeen the constituents of a biconstituent 
?ber. 

Another embodiment of the invention is a fabricated article 
manufactured from the bicomponent and/ or biconstituent 
?bers described above. 

BRIEF DESCRIPTION OF THE DRAWING 

The FIGURE shoWs a graph of Thermomechanical Ana 
lyzer (TMA) probe penetration data Which demonstrates that 
one thermoplastic polyurethane has a higher softening tem 
perature than another thermoplastic polyurethane. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Elastic Bicomponent and Biconstituent Fibers 
As here used, “?ber” or “?brous” means a particulate mate 

rial in Which the length to diameter ratio of such material is 
greater than about 1 0. Conversely, “non?ber” or “non?brous” 
means a particulate material in Which the length to diameter 
ratio is about 10 or less. 

As here used, “elastic” or “elastomeric” describes a ?ber or 
other structure, e.g., a ?lm, that Will recover at least about 50 
percent of its stretched length after both the ?rst pull and after 
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the fourth pull to 100 percent strain (doubled the length). 
Elasticity can also be described by the “permanent set” of the 
?ber. Permanent set is measured by stretching a ?ber to a 
certain point and subsequently releasing it to its original 
position, and then stretching it again. The percent elongation 
at Which the ?ber begins to pull a load is designated as the 
percent permanent set. 
As here used, “heat-settable polymer” means a polymer 

that When formed into a ?ber and (a) elongated 100% under 
tension, (b) exposed to a heat-setting temperature, and (c) 
cooled to room temperature, the ?ber Will exhibit dimen 
sional stability, i.e., resistance to shrinkage, up to a tempera 
ture of 110 C. 
As here used, “dimensional stability” means that the ?ber 

Will not substantially shrink upon exposure to an elevated 
temperature, e.g., that a ?ber Will shrink less that 30% of its 
length When exposed to a temperature of 1 10 C for 1 minute. 
As here used, “heat-setting temperature” means a tempera 

ture at Which an elastic ?ber experiences a permanent 
increase in ?ber length and a permanent decrease in ?ber 
thickness after the ?ber is elongated under tension. The per 
manent increase or decrease in denier means that the ?ber 
does not return to its original length and thickness, although it 
may experience a partial recovery of one or both over time. 
The heat setting temperature is a temperature higher than any 
likely to be encountered in subsequent processing or use. 
As here used, “bicomponent ?ber” means a ?ber compris 

ing at least tWo components, i.e., of having at least tWo dis 
tinct polymeric regimes. For simplicity, the structure of a 
bicomponent ?ber is typically referred to as a core/sheath 
structure. HoWever, the structure of the ?ber can have any one 
of a number of multi-component con?gurations, e.g., sym 
metrical core-sheath, asymmetrical core-sheath, side-by 
side, pie sections, crescent moon and the like. The essential 
feature on each of these con?gurations is that at least part, 
preferably at least a major part, of the external surface of the 
?ber comprises the sheathportion of the ?ber. FIGS. 1A-1F of 
Us. Pat. No. 6,225,243 illustrate various core/ sheath con 
structions. 
As here used, “biconstituent ?ber” means a ?ber compris 

ing an intimate blend of at least tWo polymer constituents. The 
construction of a biconstituent ?ber is often referred to as 
“islands-in-the-sea”. 

The bicomponent ?bers used in the practice of this inven 
tion are elastic and, each component of the bicomponent ?ber 
is elastic. Elastic bicomponent and biconstituent ?bers are 
knoWn, e.g., U.S. Pat. No. 6,140,442. 

In this invention, the core (componentA) is a thermoplastic 
elastomeric polymer illustrative of Which are diblock, tri 
block or multiblock elastomeric copolymers such as ole?nic 
copolymers such as styrene-isoprene-styrene, styrene-buta 
diene-styrene, styrene-ethylene/butylene-styrene or styrene 
ethylene/propylene-styrene, such as those available from the 
Shell Chemical Company under the trade designation Kraton 
elastomeric resin; polyurethanes, such as those available 
from The DoW Chemical Company under the trade designa 
tion PELLATHANE polyurethanes or spandex available 
from E. l. Du Pont de Nemours Co. under the trade designa 
tion Lycra; polyamides, such as polyetherblock amides avail 
able from Elf AtoChem Company under the trade designation 
Pebax polyether block amide; and polyesters, such as those 
available from E. l. Du Pont de Nemours Co. under the trade 
designation Hytrel polyester. Thermoplastic urethanes (i.e., 
polyurethanes) are a preferred core polymer, particularly Pel 
lethane polyurethanes. 

The sheath (component B) is also elastomeric, and it com 
prises a homogeneously branched polyole?n, preferably a 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
homogeneously branched ethylene polymer and more pref 
erably a homogeneously branched, substantially linear ethyl 
ene polymer. These materials are Well knoWn. For example, 
U.S. Pat. No. 6,140,442 provides an excellent description of 
the preferred homogeneously branched, substantially linear 
ethylene polymers, and it includes many references to other 
patents and nonpatent literature that describe other homoge 
neously branched polyole?ns. 
The homogenously branched polyole?n has a density (as 

measured by ASTM D 792) of about 0.895 g/cm3 or less. 
More preferably, the density of the polyole?n is betWeen 
about 0.85 and about 0.88 g/cm3 . The melt index (Ml as 
measured by ASTM D 1238 at 190 C) for the polyole?n is 
typically betWeen about 1-50, preferably betWeen about 2-30 
and more preferably betWeen about 3-10. For the homoge 
neously branched ethylene polymers used in the practice of 
this invention, the crystallinity is typically about 32% for a 
polymer With a density 0.895 g/cm3 , about 21% for a polymer 
With a density of 0.880 g/cm3, and about 0% for a polymer 
With a density of 0.855 g/cm3. 
The sheath component of the bicomponent or biconstituent 

?ber is cross-linked to provide it With heat-resistance. This 
component can be cross-linked using any conventional 
method, e.g., electromagnetic radiation such as UV (ultravio 
let), visible light, IR (infrared), e-beam, silane-moisture cur 
ing and combinations of one or more of this cure techniques, 
and it is typically cross-linked to a gel content to more than 
30, preferably more than 50 and more preferably more than 
60, Weight percent. The gel content is a measure of the degree 
of cross-linking of the polyole?n. While too much cross 
linking, e.g., greater than about 80%, may result in a diminu 
tion of the mechanical properties of the ?ber, the sheath 
polymer is cross-linked suf?ciently to provide structural 
integrity to the ?ber under moist and hot conditions (e.g., 
during heat setting and dying operations) 

While the ?bers of this invention are Well suited for Woven 
or knitted applications, e. g., fabrics made by interlacing and 
interlooping of linear assemblies of ?laments and/or ?bers, 
these ?bers are also useful in the manufacture of nonWoven 
structures, e. g., fabrics made by bonding of Web-like arrays of 
?bers and/or ?laments. Typically, Woven or knitted fabrics 
prepared With the elastic ?bers of this invention comprise 
betWeen about 1 and about 30, preferably betWeen 3 and 
about 20, Weight percent of the of the fabric. The remaining 
?bers of the fabric comprise one or more of any other ?ber, 
e.g., a polyole?n (polypropylene, polybutylene, etc.), poly 
ester, nylon, cotton, Wool, silk and the like. Woven and knitted 
fabrics comprising the elastic ?bers of this invention exhibit 
reduced shrinkage When exposed to the processing and main 
tenance conditions of typical manufacture and use, e. g., aque 
ous dying, Washing and drying, ironing, etc. 
NonWoven fabrics can be formed by techniques knoWn in 

the art including air-laiding, spun bonding, staple ?ber card 
ing, thermal bonding, and melt bloWn and spun lacing. Poly 
mers useful for making such ?bers include polyethylene 
terephthalate (PET), polybutylene terephthalate (PBT), 
nylon, polyole?ns, silicas, polyurethanes, poly(p-phenylene 
terephthalamide), Lycra, carbon ?bers, and natural polymers 
such as cellulose and polyamide (e. g., silk and Wool). As here 
used, “fabric” means a manufactured assembly of ?bers and/ 
or yarns Which has substantial area in relation to its thickness 
and suf?cient mechanical strength to give the assembly inher 
ent cohesion. 
As here used, “staple ?ber” means a natural ?ber or a length 

cut from, for example, a manufactured ?lament. One princi 
pal use of these ?bers is to form absorbent structures that act 
as a temporary reservoir for liquid and also as a conduit for 
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liquid distribution. Staple ?bers include natural and synthetic 
materials. Natural materials include cellulo sic ?bers and tex 
tile ?bers such as cotton and rayon. Synthetic materials 
include nonabsorbent synthetic polymeric ?bers, e.g. poly 
ole?ns, polyesters, polyacrylics, polyamides and polysty 
renes. Nonabsorbent synthetic staple ?bers are preferably 
crimped, i.e., ?bers having a continuous Wavy, curvy or 
jagged character along their length. 

The formation of biconstituent ?bers is enhanced With the 
use of a compatibiliZer. As here used “compatibiliZer” means 
a polymer that promotes the intimate blending and/ or adhe 
sion of the ?ber constituent polymers. One preferred com 
patibiliZer is a homogeneously branched ethylene polymer, 
preferably a homogeneously branched, substantially ethylene 
polymer grafted With a carbonyl-containing compound, eg 
maleic anhydride, that is reacted With an diamine. Maleic 
anhydride and other carbonyl-containing compounds grafted 
to a polyole?n are taught in US. Pat. No. 5,185,199. These 
compatibiliZers greatly facilitate the extrusion of the core 
constituent into the sheath constituent. CompatibiliZers use 
ful in the practice of this invention are described in WO 
01/36535. 

The folloWing examples are illustrative of certain of the 
embodiments of the invention described above. All parts and 
percentages are by Weight unless otherWise noted. 

SPECIFIC EMBODIMENTS 

Example 1 

Bicomponent ?bers of a core/ sheath construction are pre 
pared from (i) a sheath of Affinity EG8200 (a homogeneously 
branched, substantially linear ethylene/1-octene copolymer 
manufactured by The DoW Chemical Company With a density 
of 0.87 g/cc and an MI of 5), and (ii) a core of either Pellethane 
2103 -70A or Pellethane 2103-80A (thermoplastic urethanes 
based on MDI, PTMEG and butanediol, both manufactured 
by The DoW Chemical Company). The FIGURE shoWs by 
Thermomechanical Analyzer (TMA) probe penetration data 
that TPU-2103-80A has a higher softening temperature than 
TPU-2103-70A (the probe diameter Was 1 mm and force of 1 
NeWton Was applied; the sample Was heated at 5 C/min from 
room temperature). The ?bers are prepared using a conven 
tional co-extrusion process such that the ?ber sheath is 30 
Weight percent of the ?ber, and the ?ber core is 70 Weight 
percent of the ?ber. The ?bers are crosslinked using e-beam at 
19.2 megarad under nitrogen. 

After crosslinking, the ?bers are heat-set. The ?bers are 
?rst drafted (i.e. elongated) under ambient conditions and 
taped to a Te?on substrate While under load. The ?bers are 
then place in an oven at a pre-set temperature for a pre 
determined time (While still under load), removed and 
alloWed to cool to room temperature, released from the load 
and then measured. The amount of shrinkage from the elon 
gated state is a measure of the heat set e?iciency. Fibers that 
do not shrink after the release of the load are 100% heat set 
e?icient. Fibers that return to their pre-load elongated length 
after the release of the load are 0% heat set efficient. 

After the ?ber is heat set, it is then placed Within an oil bath 
held at a pre- set temperature for thirty seconds, removed, and 
measured again. The length of the ?ber after treatment in the 
oil bath over the length of the ?ber before treatment in the oil 
bath is a measure of the shrinkage of the heat set ?ber. 
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TABLE 1 

Effect of Heat Setting Temperature 
EG8200/TPU-80A 30/70 

Shrink 
Heat set (Oil Bath) 

Efficiency temperature Shrinkage 
Draft (%) (° C.) (%) 

T = 200° C. 1.5 100 90 3.8 

t=2rnin 1.5 100 110 10.5 
1.5 100 130 33.5 
1.5 100 150 45.2 

T=230° C. 1.5 100 90 5.8 
t=2rnin 1.5 100 110 13.0 

1.5 100 130 40.2 
1.5 100 150 45.1 

As demonstrated by the data of Table 1, the heat set effi 
ciency and the shrinkage at a given temperature is not mate 
rially impacted by the heat set temperature. The shrink tem 
perature, hoWever, has a material impact on the percent 
shrinkage With the greater shrinkage associated With the 
higher shrink temperature. 

TABLE 2 

Effect ofHeat Setting Time EG8200/TPU-80A (30/70) 

Shrink 
Heat set (Oil Bath) 

Efficiency Temperature Shrinkage 
Draft (%) (° C.) (%) 

T = 200° C. 1.5 100 90 3.8 

t=2rnin 1.5 100 110 10.5 
1.5 100 130 33.5 
1.5 100 150 45.2 

T = 200° C. 1.5 100 90 3.8 

t=4rnin 1.5 100 110 14.0 
1.5 100 130 40.5 
1.5 100 150 44.4 

T = 200° C. 1.5 100 90 2.6 

t= 10 min 1.5 100 110 10.3 
1.5 100 130 37.9 
1.5 100 150 41.0 

The data of Table 2 demonstrates that the heat set e?iciency 
and the shrinkage at a given temperature is not materially 
impacted by the heat set time. 

TABLE 3 

Effect of Composition 

Shrink 
Heat set (Oil Bath) 
ef?ciency Temperature Shrinkage 

Draft (%) (° C.) (%) 

EG8200/ 1.5 97.3 110 28.7 
TPU-70A 1.5 95.3 130 37.5 
(30/70) 1.5 98.3 150 44.9 

2.0 93.8 90 25.4 
2.0 94.8 110 34.7 
2.0 94.4 130 48.6 
2.0 90.7 150 54.2 

EG8200* 2.0 93.8 90 57.4 
2.0 94.6 150 71.0 

*Af?nity ?ber of40 denier and crosslinked using e-bealn at 22.4 megarad 
under nitrogen. 

The data of Table 3 demonstrates that a ?ber With an 
Affinity sheath and TPU core shrinks less than an Affinity 
?ber. 
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TABLE 4 TABLE 6-continued 

Effect of Composition Effect of Composition 
0.75 mm die 

5 Shrink 
Shrink Heat set (Oil Bath) Shrinkage 

Heat set (Oil Bath) Composition Draft Ef?ciency (%) temperature (0 C.) (%) 
ef?ciency Temperature Shrinkage 

Dm? (%) o C_ (%) TPU-80A 1.5 100 90 15.9 
(50%) +Af?nity 1.5 100 110 27.1 

EG8200/ 1.5 100 110 15.4 10 (50%) 1.5 97 130 47.2 
TPU-80A 1.5 100 130 24.2 1.5 100 150 49.0 
(30/70) 1.5 100 150 38.4 2.0 96 90 18.8 

2.0 100 90 6.6 2.0 98 110 34.1 
2.0 100 110 18.7 2.0 94 130 58.1 
2.0 100 130 38.7 2.0 97 150 56.6 
2.0 100 150 49.7 15 TPU-80A 1.5 100 90 7.9 

EG8200* 2.0 93.8 90 57.4 (70%) +Af?nity 1.5 100 110 17.8 
2.0 94.6 150 71.0 (30%) 1.5 100 130 41.7 

1.5 100 150 44.8 
*Af?nity ?ber of40 denier and crosslinked using e-beam at 22.4 megarad 2.0 100 90 15.0 
under nitrogen. 2.0 100 110 19.4 

20 2.0 100 130 51.0 

The data of Table 4 demonstrates that a ?ber With an 2-0 99 150 59-8 

Af?nity sheath and With a different TPU core also shrinks less 

than an Af?mty ?ber' The data of Table 6 demonstrates that the higher the Weight 
percent of the TPU in the core, the loWer the shrinkage. 

TABLE 5 25 

Example 2 

Shrink Biconstituent ?bers are prepared from the blend of (i) a 
Heel-t Sgt (011 Bath) I sheath of Af?nity EG8200 (a homogeneously branched, sub 
ef?ciency Temperature Shrinkage - - 

. . o O 0 30 stantially linear ethylene/l-octene copolymer manufactured 
Composition Draft (Au) C. (Au) . .. . 

by The DoW Chemical Company), (11) a core of either Pelle 
EG8200/ 1.5 100.0 90 15.5 thane 2103-70A or Pellethane 2103-80A, and (iii) MAH-g 
TPU-70A 1-5 97-3 110 28-7 Af?nity ethylene copolymer reacted With a diamine. The 
(3 0/70) 1 3;‘; £8 blends are ?rst prepared using a tWin-screW extruder, and then 

20 938 90 25A 3 5 the ?bers are prepared'using a conventional spinning process. 
2_@ 94;; 110 34_7 The ?bers are crosshnked using e-beam at 19.2 megarad 
2.0 94.4 130 48.6 under nitrogen. 
2.0 90.7 150 54.2 

EG8200/ 1.5 100 90 2.3 TABLE 7 

TPU-80A 1.5 100 110 15.4 . . . St tu f F b S f Bl d (30/70) 1.5 100 130 24.2 40 a S O 1 6r pmnmg mm en S 

1'5 100 150 38'4 Blends Without Not extrudable N/A 
2'0 100 90 6'6 compatibiliZer 
2-0 100 110 18-7 Blends With Spun T-210-230 c. 
2'0 100 130 38'7 compatibiliZer (Spinning Temperature) 
2.0 100 150 49.7 

45 

The data of Table 5 demonstrates that TPU-80A has loWer TABLE 8 
shrinkage than TPU-70A, and TPU-70A has a loWer soften 
ing point than TPU-80A. Typically, cores that have a higher Effect OfTPU on ,Heat Shnnkag? (30% TPU + 70% 

. . . . Af?nity + 10% Fusabond) 

softening point are desirable because they experience less 50 
shrinkage and this property is imparted to the fabrics from Shrink 
which they are Inade~ Heat set (Oil Bath) Shrinkage 

TPU Draft Ef?ciency (%) temparature (0 C.) (%) 

TABLE 6 TPU-70A 1.5 97 90 36.3 
55 1.5 94 110 42.2 

Effect ofComposition 1.5 97 130 47.3 
1.5 96 150 48.3 

Shrink 2.0 90 90 47.5 

Heat set (Oil Bath) Shrinkage 2-0 94 110 51.8 
Composition Draft Ef?ciency (%) temperature (0 C.) (%) 2-0 89 130 58-6 

60 2.0 92 150 59.6 
TPU-80A 1.5 97 90 29.4 TPU-80A 1.5 97 90 27.4 
(30%) + Af?nity 1.5 99 110 40.9 1.5 95 110 38.0 
(70%) 1.5 98 130 53.5 1.5 98 130 41.7 

1.5 100 150 57.7 1.5 97 150 50.1 
2.0 95 90 37.8 2.0 92 90 36.0 
2.0 95 110 57.5 2.0 94 110 43.8 
2.0 95 130 66.5 65 2.0 92 130 57.0 
2.0 91 150 67.6 2.0 93 150 58.6 
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TABLE 8-continued 

Effect ofTPU on Heat Shrinkage (30% TPU + 70% 
Af?nitv + 10% Fusabond) 

Shrink 
Heat set (Oil Bath) Shrinkage 

TPU Draft Ef?ciency (%) temparature (0 C.) (%) 

EG8200* 2.0 93.8 90 57.4 
2.0 94.6 150 71.0 

*Al?niity ?ber of40 denier and crosslinked using e-beaIn at 22.4 megarad 
under nitrogen. 

The data of Table 8 demonstrates that the higher the soft 
ening temperature of the TPU core, the smaller the shrinkage 
of the ?ber. 

TABLE 9 

Comparison of Elastic Recovery of Bicomponent with 
Biconstituent ?ber 

Applied Instantaneous Set (%) 

Strain(%) Biconstituent Bicomponent EG8200* 

50 6 6 6 
75 8 11 9 

100 13 14 13 
150 27 35 29 
200 50 69 5 6 

*Af?nity ?ber of 40 denier and crosslinked using e-beaIn at 22.4 megarad 
under nitrogen. 

The data of Table 9 demonstrates that the biconstituent and 
bicomponent ?bers exhibited a similar elasticity recovery as 
did the Af?nity ?ber. 

Although the invention has been described in detail by the 
preceding examples, the detail is for the purpose of illustra 
tion and is not to be construed as a limitation upon the inven 
tion. Many variations can be made upon the preceding 
examples without departing from the spirit and scope of the 
following claims. 
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What is claimed is: 

1 . A ?ber having an exterior surface, the ?ber comprising at 
least two elastic polymers, one polymer heat-settable such 
that when formed into a ?ber and (a) elongated 100 percent 
under tension, (b) exposed to a heat-setting temperature, and 
(c) cooled to room temperature, will resist shrinkage up to a 
temperature of 1100 C., and the other polymer is crosslinked 
polyethylene crosslinked to have a gel-content of more than 
30 wt % to provide heat-resistance, the crosslinked polyeth 
ylene comprising at least a portion of the exterior surface and 
wherein the ?ber will recover at least 50 percent of the 
stretched length after both the ?rst pull and the fourth pull to 
100 percent strain. 

2. The ?ber of claim 1 further comprising a compatibiliZer. 
3. The ?ber of claim 2 in which the compatibiliZer is a 

functionaliZed ethylene polymer. 
4. The ?ber of claim 3 in which the compatibiliZer is an 

ethylene polymer containing at least one anhydride or acid 
group. 

5. The ?ber of claim 4 in which the compatibiliZer has been 
reacted with an amine. 

6. The ?ber of claim 1 in which the polyethylene is a 
homogenously branched, substantially linear ethylene poly 
mer. 

7. A woven or knitted fabric comprising the ?ber of claim 
1. 

8. A nonwoven fabric comprising the ?ber of claim 1. 

9. A woven or knitted fabric comprising between 1 and 30 
weight percent based on the weight of the fabric of the ?ber of 
claim 1. 

10. A woven or knitted fabric comprising between 1 and 30 
weight percent based on the weight of the fabric of the ?ber of 
claim 1 in which the fabric exhibits reduced shrinkage, as 
compared to a fabric alike in all respects except for compris 
ing said ?ber, when exposed to moisture at an elevated tem 
perature. 


